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—rorsr r—%_"—_' | '—*‘Epl—z_r = 7 Py - _] . CORRELATION OF MAP UNITS Qon Qutwash of the northern glacier--Light- Qtvn TILL OF -THE NORTHERN GLACIER (PLEISTOCENE)--
% : o brown, unconsolidated, well-bedded and Light tan, light gray, and grayish
A\ -~ Qal 1 ) well-sorted silt, sand, and gravel. brown. Consists of a heterogeneous
f qut. ) L Qe Qf > Holocene Includes @& few 1interspersed cobbles mixture of partly consolidated gravel,
~ - 15-20 cm (6-8 in.) in diameter. Clasts cobbles, and boulders in a sa@dy to
G range in shape from subrounded to well silty matrix. Clasts range in shape
1 rounded; most 4re rounded. In general, from angular to subrounded. Size range
., _ ] A about 37 percent of unit is composed of of mest clasts is 1-6 em (1/2-2 1/2
11 o a & : I } QUATERNARY clasts that range in size from about in.). Includes many well-rounded
”"v""“rg— - 10 Qdr Qtv Qtf - S mm to about 76 mm (1/4-=3 in.) in diam- cobbles 8-20 cm (3-8 in.) in diameter;
—= “‘i . Pleistocene eter; about 56 percent consists of & boulders range from 0.3 to 7.6 m
s Q 4 v - ' fine to coarse sand with included small (1-25 ft) across with most being 0.3-
: ) \ /‘2 f . : L : : SN . r 7 pebbles as much as 5 mm in diameter; and 0.5m (1-2 ft) 1in diameter. Large
3 & r : g Qon | Qin the remaining 7 percent is silt. Green, glacial erratics 3-4.5 m (10-15 ftr) are
: _e Qtvn gray, and purple argillite clasts domi- profuse and are scattered irregularly
3 " = = nate deposit; tan dolomite, bluish-gray through the till and across the surface.
—‘?’ R limestone, and gray diorite are minor Clasts of purple and green argillite,
= % Py constituents, as are well-rounded clasts and of bluish-gray limestone dominate
A D ) , of black basalt. Broad, unusually even deposit; tan quartzite and sandstone are
o g7 péb }P’&EGAMBRIAN surfaced deposit. minor constituents. Forms a veneer of
‘ z- ( ‘ . variable thickness over bedrock
S Zwleat This deposit differs from outwash depos-
v ited by the north-flowing Swan River péb BEDROCK OF BELT SUPERGROUP, UNDIVIDED (PRE-
§ glacier in that it contains these well- _CAMBRIAN Y)--Consists of several units
rounded clasts of black basalt marked of the Belt Supergroup, chiefly the
Intvaiig i with small clusters of white minerals. . Spokane (argillite and siltite), Empire
These clasts are derived from erosion of "~ (argillite and s‘-tluie), -and Helena
L U.S. Geological Sgrvey petaqmnel, - e—m-njxu@ction the Precambrian Purcell Lava, a volcanic (dolomite) Formations. These are brighg
N “ith Mark Weber, Geologic angult:aznzt o ms§'¢u-1a & rock exposed north of this area. They units in varying sh of red, purgle,
o "ewell Counties, ave studying the water amd earth are characteristic of debris deposited green, tan, and gray .
l’ resources of an area that extends from the Big Fork by or derived from the northern glacier :
o w.ﬁrangle o She nprth r.g B iy quadsrafugle oy ;ha which once occupied Kalispell Valley; ———CONTACT-~Approximately located or ianferred.
. south (see index map). This map is a product of that they have not been found in deposits of In many places wholly or partly conceal-
3 } study, #nd is intended for use by environmental and the Swan River glacier. This outwash ed by debris or dense foliage
8 j land-use planners. Maps of quadrangles, or parts of was probably deposited by glacial
3 _ | )\ ) 3 3 : \ quadrangles, south of Highway 200, have been prepared meltwaters of the northern glacier n‘o#ﬁﬁ-m FAULT--Dashed where approximately located or
‘;;',— \ F \W=2 1 & A : , %y Weber. Qin Ice-contact deposit of nerghem glacier—- inferred; dotted a where concealad.
The distribution of the alluvium was plotted in IR - h‘,’"“""?" cwim\ ofﬂ@gm . e i b L
, _ , solidated, well-rounded gravel, cobbles,
w30 the office from aerial photographs. All other geo- and boulders 1in a Sandy Wetpix.
logic units were mapped in the field. Vicewally «00 lashs S well © led:
Surficial deposits . no angular or subangular clasts were
found. Although the deposit consists
Surficial deposits in the northern part of the chiefly of coarse mmterial, locally it
‘ "ig Fork-Avon area were formed primarily during the grades laterally into a fine to e
i .atter stages of the latest ice age--the Pinedale &qu with included 7’“‘*‘ rpebblea and
‘laciation of the Pleistocene. Glacial deposits pods of gravel, and eventually into
wantle the lower flanks of the mountains and form the areas of unconsolidated clean well-
‘alley floors; they have been dissected somewhat by sorted sand. Patches of these sandy
u9 streams, but most still appear much as when they were areas have been reworked by wind to form
formed. small dune areas.  In general, size -
analyses of the coarser facles indicate
It seems likely that deposits of at least two that about 75 percent of is ¢ )
slaciers cover this quadrangle. One glacier advanced ed of clasts that r ' size fr ]
‘rom the north and overrode the low north end of the about 5 mm to about 76 1/4-3 in.) i J
.~ ‘tission Range. Its deposits mantle that part of the diameter; about 19 percent comsists of
| ange ss well as the low hills and rolling plain north fine to coarse sand with included smal
+f the ramge. The deposits of this northern glacier pebbles as much as 5 mom in diameter;
- e shown on the map by the letter "n" added to the the remaining ’76 percent {is gllt. ‘
| symbol, thus, "Qon - Outwash of the northern glacier." contrast, aua«,l:yoga of the ogndy facies
\nother younger glacier moved north down the Swan indicate that about 91 percent of the
“iver valley and came to ‘a halt near the north end of unit consists of a fine to cosrse sand
‘wan Lake (east of this quadrangle). Some of its with included small pebbles as much as 5
rerminal deposits (Qtv) are exposed in the southeast mm with the remaining 9 percent being
orner of this quadrangle. In some localities depos- silc.
‘te of more than one ice advance mmy have been in- 7
23] idvertently grouped and thus mapped as the deposits of ‘ F‘f?Plves green, and gray argillite clasts
o . single advance. dominate deposit; clasts of bluish-gray
ig, , limestone, diorite, and white-speckled
5GJ " DESCRIPTION OF MAP UNITS basalt are minor constituents. Well-
¥ - rounded boulders about 1.5 m (5 ft)
34 wl ALLUVIUM (MM)—‘Lisht—bEWn to brown, across @are scattered thf@m the deposit
” LIRS fluvially deposited, uncongolidated . and across {ts surface. Fluvially de-
silt, san#, end gravel. Forms the un- posited; forms an extensive rolling
" L usually even floor of the Flathead piain, brokes logully by gsall isvlaten
! e River. Locally, near its outer margins, bedrock ktmrlls._ Many of Me hills are
; includes small deposits of colluvium and elongate ovals with their 1long axes
T 27N other mass-wasting debris. Bulk of ma- trending south as a result of having
unt.’ o : terial is silt 4nd send, but a few beea shaped when overridden by the
— ﬁberf‘d':.':- . ¥s " 27N pebbles 13-25 mm (1/2-1 in.) in diameter -m-mwu. mt‘hiafn glacfier. Sm:ffee
— ’ B "1 26w are scattered throughout. Pebbles range of the plain is hummocky, &nd is marked \
fo- in shape from subrounded to well round- by widespread knob-and-kettle topography
: ed; most are rounded. Green, gray, and in which small kettle lakes and swamps
purple argillite, tan dolomite, and - #bound.
bluish-gray limestone clasts are common. 7 % ,
. Overlies outwash sand #nd gravel depos- The origin of the deposit is uncertain;
! | ited by glacial meltwaters one aslternstive 1is that it was formed
i A ’ when meltwaters of a wasting glacier
25 € ALLUVIAL FAN  (HOLOCENE)--Light-brown to depawited a layer of sand and gravel
~ p brown, low, broad, fan-shaped, gently Scroas a —h.et o‘ ice eh@.aetrgfizgvd by
oy | - sloping deposit of partly consolidated, Sn  irrégular @Wf‘”‘f& Subsequent melt
. ! moderately sorted silt, sand, and of the ice resulted in the husmocky ter-
gravel. Lithologically similar to rain. Many of the kettles were probab |
| alluvium (Qal) formed when buried ‘m ﬁ : .IM ,
a mitlz‘:iq the mm&ml ind and gravel
a EARTHFLOW DEPOSITS (HOLOCENE)--Partly con- ___to collapse into the resulting voids
solidated, unsorted silt, sand, gravel, TILL OF PINEDALE CIATION (PLEISTOCENE)
cobbles, and boulders in a clayey matrix v Index map showing quadrangles in the Big Fork-
94! forming a broad, lobate, :yummcky- Qtv Valley facies--Light -y ew light brown; Avon area. The Big Fork quadrangle is MM-
surfaced, moderately sloping mass. consists Qf @ “%“W" mixture of Preliminary surficial geologic maps of the following
Probably formed when partly liquified gravel, colibles, Gui Bouldets in a gare- quadrangles, by 1. J. Witkind, are available as U.S.
- till moved downslope ly consolidated silty to clayey matrix. Geological Survey Open-File Reports from the:
e — Clasts range in shape from angular to -
! MELTWATER DEPOSITS OF PINEDALE GLACIATION well ~ rounded; most are rounded. Open-File Services Section,
ol AT HE A (PLELSTOCENE) Includes many rounded caﬂlés 8-20 cm Branch of Distribution,
-, ' (3-8 in.) in diamester, and many angular Box 25425, Federal Center,
| dr Drift--Compesed of unconsolidated, moder- to subrounded boulders 0‘3'17' (1-3 fe) Denver, Colorado 80225
t " ately well sorted silt, sand, and SREow. - Many  large angular to
- L A K E gravel; broad, even to gently umdulatory subangular boulders, 2.5-3 @ (8-10 ft) Copies of the maps can be examined at the follow-
; surface bruken here and there by small across, are scattered through the ctill ing offices:
"y till wmounds and undrained depressions. apd on the surface. Clasts of green, ’ .
These mounds protrude through the sand gray, and purple argillite dominate Denver Public Inquiries Office,
and gravel cap and rise some 2-6 m (6- deposit. Confined to the smth‘east U.S. Geological Survey,
CATER it S T—— 20 ft) above the surrounding surface. corner of this quadrangle. Character- 1012, Federal Building,
X Angular to subangular boulders 0.5-1.5 m ized by a knob-and-kettley topogtaphy 1961 Stout Street,
(2-5 ft) in diameter are scattered marked by many small kettle lakes and Denver, Colorado 80202
across the till mounds. Elsewhere the Swaupe. st of TERg GISEEIMETR. at th.
Ilﬂ* even surfack of the sand and gravel nérthern end of Swan Lake, a few alined Salt Lake City Public Inquiries Office,
| deposit is interrupted by small rounded drumlinoid knobs suggest general U.S. Geological Survey,
kettles 3-4.5 m (10-15 fr) deep. Sand northwest direction of movement of Swan 8015, Federal Office Building,
and gravel deposit is light brown, and River trunk glacier that deposited and 125 South State Street
consists of subrounded to well-rounded overrode this till. This till i® part Salt Lake City, Utsh 84111
clasts. In general, about 67 percent of of the crescentic-shaped terminal(?)
unit is composed of clasts that range in moraine formed at the north end of Swan Spokane Public Inquiries Office,
siee From dhestl B to oSut 76 =m Lake when the north-flowing Swan River U.S. Geological Survey,
(1/4-3 in.) in diameter; about 31 per- glacier reached its farthest northern 678, U.S. Courthouse Building,
cent consists of a fime to coarse sand R West 920 Riverside Avenue,
o with inc¢luded small pehble#s as much as Spokane, Washington 99201
5 mn in dissetér: aed chl rematning Qef Foothill facies--Light brown te brown; con-
2 percent s silt. Creen, gray, and sists of an unsorted mixture of gravel, 1. Big Fork 78-174
purple argillite clasts dominate depos- Gobbles, and beulders {§ a eiley o 2. Cilly Creek 77-860
it: tan quartzite and sandstone clasts clayey matrix. Clasts range 1in shape 3. Condon (W. half) 77-540
are minor constituents. A few very from angular to subrounded; mast are 4. Coopers Lake (S. half) 77-466
pottoy large angular glacial erratics are subangular. Most clasts range from 9.1 S. Crater Lake (W. half) 78-173
stattered across the surface of the sand to 6 cm (1/2-2 1/2 in.) across. Boul- 6. Cygnet Lake 77-198
I__ and grnvel cap ders 0.5-4.5 m (2-15 ft) across are 7. Holland Lake (W. half) 77-199
N e N o | e s % i " i e
: Geology mapped in 1976. Faults from e Drift of the northera glacler--Elongate, : LB i1 G 9. Ovando 77-196
v obee B WeSTUgREad Sureery Hed AL Johns (1970), and unpub. mapping by rod-shaped deposit consisting of a thin & o Rt sk el Mk o 10. Ovando Meuntadn (5. hal) g
¢ - J. E. Harrison, U.S. Geological Survey veneer of loose eolian sand overlying ¥e. equally profuse. Of ancertain l1. Peck Lake (E. half) 77-539
™ - < 5 . ' 41! wouads end kettles. In places, a extent; confined to the southeast corner 12. Salmon Lake 77-197
’ thin lager of stratified detritus is 6 this gieerangle. Torume 2 wenegy oOf 13. Salmon Pralrie 77-861
R - interspocsed between the sand and the varidble thickness over bedrock; exten- 14. Sewley Lake East 77-202
doy T R -t .. . till.  Thess mounds protrude through the sively Gigled By colltwlien. Sl of 15. Seelmy Lake West 77-201
. o gand cap locelly, #ad rise some 1.5-3 m this till is unknown; 1likely it was 16. Swan Lake (SW quarter) 78-135
J ($-10 (r) ahove the surrounding surface. deposited by an older glacier that 17. Woedworth 77-203
A T enr angular bdukiare ®.5-1.5 m flowed north 1in ancestral Swan River 18. Yew Creek (NE quarter) 78-136
(-5 fr) dn dispmeter are scattered - ik p“t‘" to ‘the allvent of Che
: . younger glacier responsible for the
TP MRS o5 at drift that now mantles most of the REFERENCE
valley floor. It may have been depos-
ited, however, by an older glacier that Johns, W. M., 1970, Geology and mineral
flowed gouthward up the ancestral Swan deposits of Lincoln and Flathead Counties,
River vallaey Mont.: Montana Bur. Mines and Geology
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